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Identification or verification of an identity on the basts of a milk flow profile. 



(57) The farm management system is provided with 
a computer in which, per animal, information is stored 
about an identity of the animal. Furthermore, per animal, 
together with the identity of the animal, a reference milk 
flow profile of the animal is also stored in the computer, 
which reference milk flow profile comprises information 
about a dead milking time of the animal, a milking time 
of the animal, an intermediate milking time of the animal, 
the conductivity of the milk of the animal and/or a com- 
position of the milk of the animal. The farm management 



system is further provided with means for carrying out 
measurements during the milking of the animal to obtain 
measured information about Ihe milk flow profile of the 
animal, the computer being arranged to compare, in 
use, the measured milk flow profile of an animal with the 
stored reference milk flow profiles for identification of the 
relevant animal or for verification of the identity of the 
relevant animal. 
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Description 

[0001] This invention refates to a farm management 
system provided with a computer in which, per animal, 
information is stored about an identity of the animal. 
[0002] Such farm management systems are known 
per se. Often, such a farm management system is also 
provided with an identification system to identify an an- 
imal. To this end, the animal may be provided with a 
known per se labef, which comprises an electric circuit 
in which an identity code of the animal is stored. Often, 
the electric circuit comprises a resonance circuit, which 
reacts when brought into an electromagnetic interroga- 
tion freld of a reading unit of the identification system. 
When the label is thus brought into the interrogation 
field, the resonance circuit gels into resonance. The 
electric circuit then generates a signal, which comprises 
the identity code, which can be received by the reading 
unit. To this end, the reading unit may be designed as, 
for instance, an absorption system or a transmission 
system. Often, such a reading unit is used when identi- 
fying animals that are milked. This milking of an animal 
is done automatically, for instance with a special milking 
plant. 

[0003] A problem presenting itself is that an animal is 
sometimes milked that has not been identified. At the 
moment it is being realized that an animal has been 
milked of which the identity code was not known, the 
animal has often left the milking plant, which has the 
result that it is no longer clear which animal has been 
milked. This problem increases when use is made of 
milking parlors with walk-through animal recognition. 
When in that case an animal has not been recognized 
or does not wear a label, the animal is not recognized 
in the milking parlor. When the animals go to a milking 
plant via a walk-through animal recognition system, il is 
no longer clear which animal has given milk. 
[0004] It is an object of the invention lo provide a so- 
lution to the above-described problems. 
[0005] To this end. Ihe farm management system ac- 
cording to the invention is characterized in that per an- 
imal, together with the identity of the animal, a reference 
milk flow profile of the animal is also stored in the com- 
puter, which reference milk flow profile comprises infor- 
mation about a dead milking time of the animal, a milking 
time ol the animal, an intermediate milking lime of the 
animal, the conductivity of the milk of the animal and/or 
a composition of Ihe milk of the animal, with the dead 
milking time being equal to the time within which an an- 
imal gives no milk at the beginning of the milking, the 
intermediate milking time being the time between a 
present and a previous milking pass, and the composi- 
tion of the milk comprising information about, for in- 
stance, the amount of fat. protein, lactose and/or urea 
in the milk of the animal, the farm management system 
further being provided with means for carrying out 
measurements during the milking of the animal to obtain 
measured information about the milk flow profile of the 



animal, the computer being arranged to compare, in 
use. the measured milk flow profile of an animal with the 
stored reference milk flow profiles for identification of the 
relevant animal or for verification of the identity of the 
5 relevant animal. According to the invention, the identity 
of an animal can therefore be determined on the basis 
of a measured milk flow profile. When the identity of the 
animal has already been determined by means of. for 
instance, a known per se reading unit, it can be verified 

io on the basis of the measured milk flow profile whether 
the identity of the relevant animal is correct. The meas- 
ured milk flow profile is compared with the stored refer- 
ence milk flow profile belonging to the identity of the 
identified animal. 

15 [0006] . In particular, it holds that the computer is ar- 
ranged to compare the measured milk flow profiles of 
different milkings of the same animal so as to detect 
changes in the milk flow profile of the animal. These 
changes can be indications of a changed state of health 

20 of the animaf. 

[0007] II is also possible that the computer is arranged 
to upgrade the stored reference milk flow profile of the 
animal on the basis of the detected changes with re- 
spect to at least one measured milk flow profile of the 

25 relevant animal. Indeed, when an animal grows older, 
its milk flow profile will gradually change. The stored milk 
flow profile can then be adapted to this change so as to 
keep up-to-date, so that the identity of the animal can 
be determined or verified at any time on the basis of the 

30 stored milk profile. 

[0008] In particular, it holds that the animal manage- 
ment system is provided with milking parlors with walk- 
through animal recognition. By comparing, after the 
milking, the measured milk flow profiles with the stored 

■35 reference milk flow profiles, it is possible lo verify the 
identity of the identified animals and/or determine the 
identity of animals so as to {still) connect each milk yield 
with the correct animal. 

[0009] The invention will now be explained in more 
^0 detail with reference to the drawing. 
[0010] In this drawing: 

[0011 J Fig. 1 shows a possible embodiment of the 
. farm management system according to the invention. 
[0012] The farm management system 1 is provided 

■♦5 with a computer 2, in which, per animal, information is 
stored about an identity and a reference milk flow profile 
of the animal. To this end, the computer 2 may be pro- 
vided with known per se means, such as a hard disk etc. 
The milk flow profile comprises information about the 

50 dead milking time of the animal, a milking time of the 
animal, an intermediate milking time of the animal and/ 
or the composition of the milk of the animal. The dead 
milking time is equal to the time within which the animaf 
gives no milk at the beginning of the milking. The inter- 

55 mediate milking time is equal to the time between a 
present and a previous milking pass. The composition 
of the milk comprises information about, for instance, 
the amount of fat, protein, lactose and/or urea in the 
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milk. Also, the milk flow profile may comprise informa- 
tion about the conductivity of the milk of the animal. 
[0013] In particular, the milk flow profile al least com- 
prises information about the dead milking time and the 
milking time of the animal. Preferably, the milk flow pro- 
file further at least comprises information about the in- 
termediate milking time of the animal. In particular, the 
milk flow profile further comprises information about the 
composition of the milk of the animal and optionally also 
information about the conductivity of the milk of the an- 
imal. In this example, the milk flow profile comprises in- 
formation about the dead milking lime, the intermediate 
milking time, the conductivity, and the composition. The 
animal management system is further provided with a 
known per se walk-through animal recognition 4. Locat- 
ed behind the walk-through animal recognition 4 is a 
path 6, which extends to an automatic milking plant 8. 
The automatic milking plant 8 (for instance a milking ro- 
bot) is further provided with measuring means 10, which 
are included in a milk line of the automatic milking plant 
to carry out measurements at the milk of the animal to 
obtain measured information about the milk flow profile 
of the animal. The measuring means 10 are arranged 
to measure the dead milking lime, the milking lime, the 
intermediate milking time, the conductivity, and Ihe com- 
position. 

[0014] In particular, il holds in this example that the 
measuring means are arranged to carry out the stated 
measurements per udder quarter of the animal. For 
each udder quarter, therefore, the dead milking time, the 
milking time, the composition, and the conductivity of Ihe 
milked milk are determined per udder quarter of the an- 
imal. 

[001 5] It is observed that the intermediate milking time 
is not determined per udder quarter of the animal. The 
intermediate milking time depends on the moment at 
which the animal goes to the automatic milking plant 8 
so as lo be milked and therefore cannot be determined 
per udder quarter. Located downstream of the automatic 
milking plant is an exit 12, which can be released and 
closed by means of a controllable passage 14. 
[0016] The walk-through animal recognition 4 is locat- 
ed in a space 16.1 of a milking parlor. The exit 12 is 
located in a second space 16.2. separated from the first 
space, of the milking parlor. Both spaces are intercon- 
nected via a passage 18. The passage 18 can be closed 
or released by means of a controllable barrier 20. 
[0017] Jhe computer 2 is further connected by means 
of a fine C with the automatic milking plant 8 to control 
(start, stop etc.) the milking plant 8. Furthermore, the 
computer 2 is connected by means of a line with the 
measuring means 10 to receive, from the measuring 
means 10, the information about the measured milk flow 
profile of an animal. Furthermore, the computer 2 is con- 
nected via a line \ 2 with the walk-through animal recog- 
nition 4 to receive information about the animals identi- 
fied by means of the walk-through animal recognition 4. 
To this end, the walk-through animal recognition 4 may 



be provided with a known per se reading unit, which is 
arranged to read identity codes, which are stored in a 
label worn by the animal. To this end, the label may be 
provided with an electric circuit, in which the identity 

5 code is stored. The electric circuit may inter alia be pro- 
vided with a resonance circuit, which reacts when 
brought into an interrogation field. To this end, a reading 
unit of the walk-through animal recognition 4 may be ar- 
ranged to generate such an interrogation field. These 

io are known per se techniques, which will hereinafter not 
be explained in more detail. 

[001 8J* Furthermore, the computer 2 is connected via 
a line S t with the barrier 14 to control the barrier. Simi- 
larly, the computer is connected via a line S 2 with the 

i5 barrier 18 to control the barrier 18. 

[0019] The operation of the animal management sys- 
tem is as follows. An animal that wishes to be milked 
walks through the walk-through animal recognition sys- 
tem 4. The identity code of the label worn by the relevant 

?o animal is read out by the walk-through animal recogni- 
tion 4. The identity code is fed to the computer 2. The 
animal then goes to the automatic milking plant 8. Sub- 
sequently, the animal is milked by means of the auto- 
matic milking plant 8. During the milking, the milk flow 

25 profile of the animal is determined by means of the 
measuring means 10 and fed to the computer 2. The 
computer can determine the identity of the animal on the 
basis of the measured milk flow profile. To this end, the 
computer looks for a stored reference milk flow profile 

30 that, within predetermined limits, corresponds with the 
measured milk flow profile. When Ihe stored milk flow 
profile has been found that corresponds with the meas- 
ured milk flow profile, the identity of the animal is also 
known. If desired, the thus determined identity may be 

35 used to verify that the identity determined by means of 
the walk-through animal recognition 4 is actually correct. 
[0020] Moreover, the measured milk flow profile may 
be temporarily stored. 

[0021] When it turns oul that, after some time, more 

40 animals have been milked than identified by means of 
the walk-through animal recognition 4, it can yet be 
found out which animals have been milked. This is done ( 
as follows. The computer compares the stored refer- 
ence milk flow profiles of the animals identified by 

45 means of the walk-through animal recognition 4 with the 
measured and temporarily stored milk flow profiles. 
More in particular. Ihe computer selects a stored refer- 
ence milk flow profile on the basis of a first identity de- 
termined by means of the walk-through animal recogni- 

so lion of an animal. Subsequently, the computer selects a 
measured and temporarily stored milk flow profile that, 
within predetermined limits, corresponds with the se- 
lected reference milk flow profile. This measured milk 
flow profile is marked as being identified. Subsequently, 

55 the computer repeats this for the other animals identified 
by means of the walk-through animal recognition 4. 
When thus all the measured milk flow profiles have been 
found that belong to the animals identified by means of 
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Ihe walk-through animal recognition, and which milk 
flow profiles have therefore been marked as being iden- 
tified, the computer will carry oul the following steps lor 
the non-identified measured milk flow profiles. For each 
non-idenlified milk flow profile a stored reference milk 5 
flow profile is selected that, within predetermined limits, 
corresponds with the relevant (temporarily) stored 
measured milk flow profile. When thus a stored refer- 
ence milk flow profile has been found that corresponds 
with a measured milk flow profile, the identity of the rel- '0 
evant animal is also known. Indeed, each stored refer- 
ence milk flow profile has been relational^ stored with 
the identity of the associated animal. Thus the identity 
of the animals that have been milked, and of which, for 
some reason or other, the identity has not been deter- *5 
mined by means of the walk-through animal recognition 
4, can still be determined. 

[0022] Also, it may happen that in the path 6, after the 
animals have been identified by means of the walk- 
through animal recognition 4. the order of the animals 20 
is changed. This would mean that the identities of the 
relevant animals are also changed during the milking. 
Through the fact, however, that of each milked animal 
the milk flow profile is measured and compared with a 
stored reference milk flow profile, the computer can thus 25 
verify whether the identity of the relevant animal is cor- 
rect. II this does not prove to be the case, then a refer- 
ence milk flow profile that fits the measured milk flow 
profile can be selected so as to still correctly identify the 
animal. 30 
[0023] In particular, even the walk-through animal rec- 
ognition 4 can be omitted completely. In that case, each 
animal that has been milked is identified by the compu- 
ter on the basis of its associated measured milk flow pro- 
file. Of each measured milk flow profile, within predeter- 35 
mined limits, a reference milk flow profile is selected, 
together with the associated identity of an animal. 
[0024] The computer 2 can further operate the barrier 
14 to release the exit 12 when an animal has been 
milked. Similarly, the computer 1 can operate the auto- 10 
malic milking plant via the line C to stop the milking of 
the animal. 

[0025] Furthermore, the computer can operate the 
barrier 20 to open the barrier when the animals present 
in the space 16.2 are allowed again to go to the space ■*» 
16.1. In this example, it holds that the information about 
the dead milking lime, milking time composition and/or 
conductivity, comprises inlormation about the dead 
milking time, milking time and/or the composition per 
predetermined udder quarter of the animal. This applies 50 
both to the reference milk flow profile and to the meas- 
ured milk flow profile. In particular, it holds that the rel- 
evant information has been determined for only one pre- 
determined udder quarter. Thus the animal is identified 
on the basis of the milk yield of one predetermined udder 55 
quarter. It is also possible, however, that the stated in- 
formation relates to a plurality of predetermined udder 
quarters. The animal can be identified on the basis of 



the milk yield per udder quarter, tn this manner, it is pos- 
sible to check whether the correct animal has been iden- 
tified. Also, the information can be processed per udder 
quarter in combination to identify the animal. In this con- 
nection, for instance, the averaging of the relevant in- 
formation per udder quarter may be considered. 
[0026] Preferably, it holds that the information about 
the dead milking lime, milking time, composition and/or 
conductivity comprises information about the dead milk- 
ing time, milking lime and/or the composition and/or 
conductivity per predetermined udder quarter for a plu- 
rality of udder quarters of the relevant animal. In fact, 
the milk flow profile comprises a plurality of partial milk 
flow profiles, with each partial milk flow profile relating 
to the milk yield of one predetermined udder quarter of 
the animal. Such variants are each deemed to fall within 
the scope of the invention. 



Claims 

1. A farm management system provided with a com- 
puter in which, per animal, information is stored 
about an identity of the animal, characterized in 
that per animal, together with the identity of the an- 
imal, a reference milk flow profile of the animal is 
also stored in the computer, which reference milk 
flow profile comprises information about a dead 
milking time of the animal, a milking time of the an- 
imal, an intermediate milking time of the animal, the 
conductivity of the milk of the animal and/or a com- 
position of the milk of the animal, with the dead milk- 
ing time being equal to Ihe time within which an an- 
imal gives no milk at the beginning of the milking, 
the intermediate milking time being the time be- 
tween a present and a previous milking pass, and 
the composition of the milk comprising information 
about, for instance, the amount of fat, protein, lac- 
tose and/or urea in the milk of the animal, the farm 
management system further being provided with 
means for carrying out measurements during the 
milking of the animal to obtain measured informa- 
tion about the milk flow profile of the animal, the 
computer being arranged to compare, in use. the 
measured milk flow profile of an animal with the 
stored reference milk flow profiles for identification 
of the relevant animal or for verification of the iden- 
tity of the relevant animal. 

2. An animal management system according to claim 
1, characterized in that the reference milk flow 
profile and the measured milk flow profile at least 
comprise information about the dead milking time 
and the milking time of the a 



3. An animal management system according to claim 
2, characterized in that the reference milk flow 
profile and the measured milk flow profile further at 
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least comprise information about the intermediate 
milking time of the animal. 

4. An animal management system according to claim 

2 or 3, characterized in that the reference milk flow 5 
profile and the measured milk flow profile further at 
least comprise information about the composition 
of the milk of the animal during the milking. 

5. An animal management system according to claim 10 
2, 3 or 4, characterized in that the reference milk 
flow profile and the measured milk flow profile fur- 
ther at least comprise information about the con- 
ductivity of the milk of the animal. 

ts 

6. An animal management system according to any 
one of the preceding claims, characterized in that 
the computer is arranged to compare the measured 
milk flow profiles of different milkings of the same 
animal so as to detect changes in the milk flow pro- 20 
file of the animal. 

7. An animal management system according to claim 
6, characterized in that the computer is arranged 

to upgrade the stored reference milk flow profile of 25 
the animal on the basis of the detected changes 
with respect to at least one measured milk flow pro- 
file of the relevant animal. 



one of the preceding claims, characterized in that 
the computer is arranged to select a reference - milk 
flow profile that, within predetermined limits, corre- 
sponds with a measured milk flow profile to deter- 
mine the identity of the animal belonging to the 
measured milk flow profile. 

12. An animal management system according to any 
one of the preceding claims, characterized in that 
the computer is arranged to at least temporarily 
store measured milk flow profiles. 

13. An animal management system according to any 
one of the preceding claims, characterized in that 
the information about the dead milking time, milking 
time, composition and/or conductivity comprises in- 
formation about the dead milking time, milking time 
and/or the composition and/or conductivity per pre- 
determined udder quarter of the animal. 

14. An animal management system according to claim 
13, characterized in that the information about the 
dead milking time, milking lime, composition and/or 
conductivity comprises information about the dead 
milking time, milking time and/or the composition 
and/or conductivity for a plurality of predetermined 
udder quarters of the animal. 



8. An animal management system according to any 30 
one of the preceding claims, characterized in that 

the animal management system is further provided 
with milking parlors with walk-through animal rec- 
ognition. 

35 

9. An animal management system according to claim 
8, characterized in that the computer is arranged 
to compare, in case by means of the walk-through 
animal recognition fewer animals have been identi- 
fied than milked, for each identified animal the 
stored reference milk flow profile with the measured 
milk flow profiles and to further mark as identified 
the measured milk flow profiles that, within prede- 
termined limits, correspond with the stored refer- 
ence milk flow profiles, so that, finally, only the « 
measured milk flow profiles of the animals remain 
that have not been identified. 



10. An animal management system according to claim 
9, characterized in that on the basis of the remain- so 
ing milk flow profiles reference milk flow profiles are 
selected that, within predetermined limits, corre- 
spond with the remaining milk flow profiles to thus 
determine the identity of the animals that had not 
been identified by the walk-through animal recogni- 55 
tion. 



11. An animal management system according to any 
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